Proliferation of neonatal cardiomyocytes by connexin43 knockdown via synergistic inactivation of p38 MAPK and increased expression of FGF1.
Gap junctions are intercellular channels that connect the cytoplasm of adjacent cell. Gap junctional intercellular communication has long been postulated to contribute to the maintenance of tissue homeostasis. Recent studies, however, have demonstrated that connexins, gap junction proteins, are involved in the regulation of a variety of cellular functions other than intercellular communication. Although, in neonatal rat ventricular myocytes, connexin-40, -43, and -45 are all expressed, connexin43 (Cx43) is the primary subtype. In this study, we examined whether and if so how the knockdown of a gap junction protein Cx43 with siRNA produced changes in the proliferative activity of neonatal cardiomyocytes. Cx43-knockdown resulted in a significant increase in the proliferation of cardiomyocytes. To clarify the mechanisms behind this increase, we investigated whether the activity of mitogen-activated protein kinases (MAPKs) changed on knockdown of Cx43. The knockdown decreased the expression of phosphorylated p38 (p-p38) MAPK. In addition, treatment of cardiomyocytes with a p38 MAPK inhibitor significantly increased the proliferative activity. Cultures were then co-treated with an inhibitor of p38 MAPK and fibroblast growth factor-1 (FGF1), since Cx43-knockdown significantly increased cytosolic FGF1 expression as well. The co-treatment enhanced the proliferation of cardiomyocytes compared with the treatment with the p38 MAPK inhibitor alone. Taken together, the present study demonstrated that Cx43-knockdown produced a significant increase in the proliferation of neonatal cardiomyocytes.